An ongoing phycological survey in the Laje de Santos Marine State Park (LSMSP) of São Paulo in southeastern Brazil revealed a previously undescribed species of Osmundea (Rhodophyta, Rhodomelaceae), which was found in the subtidal zone at a depth of 7 to 20 m. Morphological studies conducted on Osmundea specimens collected in the LSMSP revealed characteristics typical of the genus Osmundea, including two pericentral cells per each axial segment and tetrasporangia cut off randomly from cortical cells. The phylogenetic position of this species was inferred by analysis of chloroplastencoded rbcL gene sequences from 37 taxa, including one Rhodomelaceae and one Ceramiaceae as outgroups. The Brazilian species of Osmundea formed a well-supported clade with the 'Spectabilis' group from the coast of Pacific North America, composed of O. spectabilis, O. blinksii, O. splendens and O. sinicola. The present species, however, diverged greatly from the 'Spectabilis' group representatives (5.4-7.1%), which confirms that it constitutes a different taxonomic entity, herein proposed as the new species Osmundea sanctarum M.T. Fujii & Rocha-Jorge. This is the first report of a member of Osmundea related to the 'Spectabilis' group in the South Atlantic Ocean.
Introduction
Morphological study: Voucher specimens and material for morphological studies were fixed in 4% formalin/seawater or pressed as herbarium sheets. Transverse and longitudinal hand-sections were obtained with a razor blade and stained with 0.5% aqueous aniline blue solution acidified with 1 N HCl. The microscopic measurements were obtained using a calibrated ocular micrometer. Photomicrographs were obtained using a Zeiss Axiocan ERC-5S digital camera (Göttingen, Germany) coupled to an Axioskop 2 Zeiss microscope (Göttingen, Germany) and Stemi SV6 Zeiss stereomicroscope (Göttingen, Germany). The vouchers were deposited in MICH, SP, SPF, TFC and UAMIZ. The herbarium abbreviations follow Holmgren & Holmgren (2012) .
Molecular analysis: The samples used for molecular analysis were dried in silica gel. The total DNA was extracted, after the material was ground in Precellys tissue homogenizers (Bertin Technologies, France), by using a DNeasy Plant Mini Kit (Qiagen, Valencia-California, USA) according to the manufacturer's instructions. In total, 37 sequences were analyzed, including two newly generated rbcL sequences and the rest obtained from GenBank, with one species of Ceramiaceae and one Rhodomelaceae as outgroups (Table 1 ). In total, 1,467 bp (base pairs) of the rbcL gene was amplified in three parts, i.e., FrbcLstart-R753, F577-R1150 and F753-RrbcS (Freshwater & Rueness 1994) by using a polymerase chain reaction (PCR) master mix (Bioneer Premix, Daedeok-Gu, Daejeon-Korea). All PCR products were run on a 1% agarose gel to check product size. The PCR products were purified with MicroSpinTMS-300 HR Columns (GE Healthcare Life Sciences, Piscataway, NJ, USA) in accordance with the manufacturer's instructions. Sequencing was conducted using a BigDye Terminator Cycle Sequencing Reaction Kit (Applied Biosystems, New Jersey-USA) on an ABI PRISM3100 Genetic Analyzer (Applied Biosystems, Branchburg, NJ, USA). The primers used for sequencing were the same as the primers used for the amplification. Sequence alignments and phylogenetic analysis: Sequences were obtained for both DNA strands, assembled and corrected using Sequence Navigator (Applied Biosystems, Branchburg, NJ, USA). The sequences were aligned according to the CLUSTAL algorithm (Thompson et al. 1994) . Maximum parsimony (MP) analyses were performed using PAUP* version 4.0b10 (Swofford 2002 ) and a heuristic search with 1,000 random additions, unordered and unweighted characters, with tree bisection-reconnection branch swapping in effect. The model used in the Bayesian analysis (GTR + I + G) was selected based on maximum likelihood (ML) ratio tests implemented in Modeltest version 3.7 (Posada & Crandall 1998 ) with a significance level of 0.01 by the Akaike Information Criterion. ML analysis was conducted with TOPALi v2 (Milne et al. 2009 ) using the parameter values estimated during the run. ML and MP analyses were subjected to bootstrap resampling (1,000 replicates and 1,000 replicates with 10 random additions, respectively) to 
estimate robustness (Felsenstein 1985) . MrBayes version 3.1 (Huelsenbeck & Ronquist 2001) Etymology:-The specific epithet sanctarum, Latin for "of the saints," is derived from the type locality, i.e., Laje de Santos Marine State Park, São Paulo, Brazil.
Phylogenetic analyses:-Parsimony analysis of our dataset produced two equally parsimonious trees, which were 153 steps long and had a consistency index of 0.6. The dataset for rbcL sequences consisted of 700 constant characteristics and 417 parsimony-informative sites.
The topology of the Bayesian tree ( Fig. 13) Maggs & Garbary (1994: 393) . The specimens of Osmundea from Laje de Santos and Parcel do Sul (São Paulo) are molecularly and morphologically identical, which confirms that these samples constitute the same taxonomic entity. The mentioned samples diverged at a high level of genetic variation from the Osmundea spectabilis group (5.4-7.1%), which supports their recognition as a new taxon within the genus Osmundea. Table 2 . The interspecific divergence values obtained in this study were similar to those previously reported for the Laurencia complex , McIvor et al. 2002 , Díaz-Larrea et al. 2007 , 2012a , b, Martin-Lescanne et al. 2010 , Rocha-Jorge et al. 2010 .
Discussion
To date, 17 species and one variety of Osmundea have been recognized globally (Guiry & Guiry 2013) mentioned above. Osmundea hybrida and O. pinnatifida were recorded in Brazil in the 19 th century and, since then, no other specimens of these taxa have been collected again, and there is no mention of herbaria voucher where these specimens can be checked; therefore, these early reports must be treated as uncertain records (Taylor 1960 , Oliveira Filho 1977 , Fujii & Sentíes 2005 ). The new species described in the present study diverges, genetically, by 6.5% from O. pinnatifida and 6.4% from O. hybrida. Morphologically, Osmundea sanctarum has no radial branching and thus differs from O. hybrida, and it has non-pinnate fronds, lacks stoloniferous branches and lacks annular and lenticular thickenings. In contrast, O. pinnatifida has pinnate fronds attached to the substratum by stoloniferous branches and may contain annular and lenticular thickenings. It is possible that the O. pinnatifida specimens reported previously in Brazil were, in fact, specimens of O. sanctarum because in morphological analyses, such as those performed in the 19 th century according to knowledge available at the time, these taxa could have been confused. None of the authors (Saint-Hilaire 1833, Martius 1833 or Montagne 1846) provided a detailed description or any illustrations for O. pinnatifida from Brazil (Table 2) .
Osmundea lata was originally described as Laurencia lata by Howe & Taylor (1931) from material collected during the Hassler Expedition near the Cabo Frio, north of Rio de Janeiro state. Later, in a scientific kelp expedition on the Brazilian coast, fertile specimens of O. lata (as Laurencia lata) were found growing as epiphytes on rhizoids of Laminaria abyssalis A.B. Joly & E.C. Oliveira Filho (1967: 7) dredged from a 60 m depth on the continental shelf. The morphological features of the specimens allowed the transfer of the species from Laurencia to Osmundea (Yoneshigue-Valentin et al. 2003) . Osmundea lata differs from O. sanctarum in its possession of secondary pit connections between outermost cortical cells, absence of translucent cortical cells and dense, alternate/distichous branching ( Table 2) .
Compared with other Osmundea species mentioned for the Atlantic Ocean , Nam & Choi 2000 , Gil-Rodríguez et al. 2003 , Taskin et al. 2008 , only O. crispa (Hollenberg in Smith & Hollenberg 1943 : 219) K.W. Nam in Nam, Maggs & Garbary (1994: 393) , O. pelagiensis G. Furnari in Cormaci, Furnari & Serio (1994: 366) , O. maggsiana Serio, Cormaci & G. Furnari (1999: 277) and O. splendens have cortical cells without secondary pit connections in the outermost layer, and lenticular thickening is absent. McIvor et al. (2002) mentioned that pit connections were rare for O. splendens, but Saito (1969) , Abbott & Hollenberg (1976) and described that pit connections were absent for this taxon. Osmundea maggsiana and O. crispa have entirely cylindrical thalli and radial branching that forms dense compact masses and are thus different from O. sanctarum, which has compressed thalli (cylindrical only at the base) and sparse branching. Osmundea maggsiana has cortical cells arranged in palisade-like manner, which is not observed in O. sanctarum. Osmundea pelagiensis has stoloniferous portions, whereas O. sanctarum lacks this characteristic. Finally, O. splendens, similar to the other three taxa mentioned above, has no translucent cortical cells (Table 2) .
Within the genus Osmundea, there are two types of spermatangial structures: cup-shaped and pocketshaped . The Pacific North American species of Osmundea in the ' Spectabilis' group, i.e., O. spectabilis, O. blinksii, O. sinicola, O. splendens, O. multibulba (E.Y. Dawson, Neushul & Wildman 1960: 28) K.W. Nam in Nam, Maggs & Garbary (1994: 393) and O. crispa, possess only the pocket-shaped spermatangial pits, whereas the species from the Atlantic and Mediterranean coasts display either cup-shaped or pocket-shaped spermatangial pits , Yoneshigue-Valentin et al. 2003 . Previous phylogenetic studies based on the rbcL gene demonstrated a clear divergence between these two groups (McIvor et al. 2002 , Abe et al. 2006 , Martin-Lescanne et al. 2010 . Tetrasporangial reproductive structures of O. sanctarum have rarely been observed, and female and male specimens have never been found since the first collection of this species in 2001. Consequently, we are unable to describe the spermatangial pit type.
The present report represents the first time that an Osmundea related to the 'Spectabilis' group has been reported for the South Atlantic Ocean. This finding supports that genus Osmundea has a geographically disjunct distribution, as mentioned above.
The high levels of genetic variation and morphological differences between the Osmundea samples from Brazil and the rest of the Osmundea species suggest that this species should be assigned to a new taxon within the genus Osmundea, herein designated as Osmundea sanctarum M.T. Fujii & Rocha-Jorge. Cormaci et al. (1994, as L. verlaquei) O. pedicularioides (Børgesen 1933: 136) G. Furnari, Serio & Cormaci (2004: 455) Compressed 
